Spectroscopic evidence that monoclonal antibodies recognize the dominant conformation of medium-sized synthetic peptides.
Spectroscopic methods have amply documented that small- and medium-sized peptides tend to assume unordered conformations in water. The conformational tendencies, however, manifest in halogenated alcohols, and the preferred secondary structures are apparent from the circular dichroism (CD) spectra. Here we report the results of immobilizing peptide and protein antigens from various mixtures of trifluoroethanol and water during enzyme-linked immunosorbent assays. The increased recognition by the appropriate monoclonal antibodies (mAbs) is correlated with the increase of the alpha helical, beta turn, or beta pleated sheet content of the peptides presented in the different solvent mixtures. Remarkably, the antibody binding can be detected at considerably lower antigen levels if the antigen is immobilized from trifluoroethanol. The antigens we used corresponded to fragments of normal human neurofilaments and tau protein found in the paired helical filaments of Alzheimer's disease, and the nucleoprotein of rabies virus. The conformation of myoglobin is as stable in water as in trifluoroethanol, and therefore acted as a negative control. Indeed, the recognition of myoglobin did not increase upon increasing the trifluoroethanol concentration in the solvent used to apply the antigen to the plate. The possibility of imperfect binding to the plastic carrier or nonspecific binding to irrelevant antibodies is excluded by using control experiments. We offer the first direct evidence that the mAbs recognize the secondary structure of epitopes, and that it is possible to correlate the binding conformation of the epitopes with CD measurements made in trifluoroethanol-water mixtures.